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Berseem as a new Fodder crop for India, 

iBeccived for publkatioti on the 70thJ>ily, 

I. Introduction. 

A S far as it is known Berseem {Trifolium alexandrinum) was first 
introduced and grown in India by Mr. Fletcher, then Deputy 
Director of Agriculture, Bombay, at the Government farm, Mirpur 
Khas, Sind, in 1904. Two varieties were tried — Fahli and Miscawi. 
The results were not very promising during the next three seasons 
though one plot yielded seed at tire rate of 182 lb. per acre. 

The writer on taking charge of the Mirpur Khas farm in 1907 was 
struck with the similarity of the surrounding country to the low salt 
country in the extreme north of Egypt. Seed was obtained from the 
north of Egypt with difficulty and nothing else was thereafter used. It 
is wmrth noting that the ‘ fellah ’ in Garbia and Behera looks on any seed 
from Upper Egypt wth the greatest suspicion. The Fahli or Saidi seed 
is considered by liim as an adulterant, pure and simple. He will buy 
nothing if he can help it but ‘ belladi ’ or local seed produced in the 
^'orth. It is most difficult to buy berseem seed as a rule. Tt must 
be bought in small parcels in the village ‘ souks ’ or markets and it is 
nearly always dirty. Samples generally contain a proportion of chicory 
seed and ‘ senji ’ seed {Melilotus parviflora) besides sand and dirt and 
frequently dodder. The price finctuaies in an extiaordinary degree. 
It may be anything up to £‘2-£3 per ardeb, say four niaunds. 

This question of the origin of berseem seed is undoubtedly important 
and especially large, plump, highly coloured seed which has piaffiably 
come from Upper Egypt should be avoided. The names often given as 
Miscawi, Fahl, Khadrawi, Baali are of little iuiportanee. Miscawd or 
Belladi from the north coast is the only kind of seed wffiich slmuld be 
obtained for India. 

The rdle that berseem plays in the agricultural economy of Egypt 
is very great, in lower Egypt alone out of a cultivated area of 3 million 
acres nearly 1 million acres berseem are sown each year. Without this 
crop it would not be possible to maintain the constant succession of crops 
under the great drain of perennial irrigation in the richest agricultural 
country of the wmrld. 

Berseem is a cold weather rotation crop and it may be said to feed 
the whole of the livestock of Egypt from November to June. Among 
the ‘ fellaheen ’ the cattle, horses, camels, goats and sheep get absolutely 
no other feeding. Usually the stock is tethered in the crop, and this 
method gives the best results except in cold wet weather which 
eometimes occurs in December and January. 
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11. Berseem in Egypt. 

la Egypt the seed is generally sown in September and October^ 
though on fallow land if water is available it docs very w'ell sown in 
August. The young plants will not stand great heat especially if there 
is not an abundant supply of irrigation water. On the other hand, late 
sown berseem will sufier from cold in December if it has not been well 
started in growth. A common rotation in the north of Egypt is cotton 
followed by bpiseem in the first year, after several cuttings the latter 
is cut finally for seed in May of tl\e second year, this is followed by maize 
or jowar which is again followTd by berseem which is ploughed in in 
March before cotton. It is often sown among standing cotton before- 
the last picking. A heavy wateritig is given and the seed is broadcasted 
in the standing Avater w hich should be at least 2" deep, at the rate of 2| 

‘ kelalis ’ to the ‘ feddan ’ or say 60 lb. to the acre. On new land iu 
North Egypt much trouble is experienced by w^atci stagnating in hollow 
places. This is fatal to the young plants. No trouble w'as experienced 
in Sind in this respect. On the other hand, the young plants must not 
be allowed to get too dry. 

M hen berseem is sown among .standing cotton, it, when ready for 
the first cutting, is cut down wdth the cotton stalks. This is a cheap 
method of sowing, it is economical of labour and irrigation winter and 
the .stalks give shade to the young plants if the weather is too hot. The 
disadvantage. is that the soil among the cotton is tough and hard on the 
top and this would be better broken before sowing. 

After maize or millet there is plenty of time to plough the land. 
This alw'ays gives the best results, as the soil is more absorbent and 
the young seed sinks into a damp firm seed bed. 

If the land is level half acre plots are flooded and sown at once, but 
frequently smaller plots are sown. The seed is always soaked iu water 
for 12-24 hours before sowing, 

Ir 2-3 months after sowing the crop will be ready for the first cutting. 
It slionld be over 1 foot high with a few" white floever heads showing. 
Tlie iimnl)er of w-ateiings required varies immensely according to the 
soil. Eor the first month the young ‘ hraird ’ requires careful w'atching 
especially on saltish land. Afterwa rds it is quite hardy. The ‘ fellaheen ’ 
consider it good practice to cut and carry the first cutting as the plants 
arc su]>posed to tiller better. The cattle are tied along a neighbouring 
bund and a .small girl is supposed to be able to cut and carry as much 
foddci: as a pair of cattle will eat. After cutting the berseem receives 
a good flooding ; if possible the irrigation water is allowed to run off the 
plots at one end wiiile it runs in at the other. Thereafter the plot should 
give a cutting once a month till it is dried out by the hot winds in early 
summer. 
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The succeeding cuttings arc taken by tethering cattle in the crop. 
They are tied to pegs and moved forward as required. An acre should 
keep 100 bullocks for a day. The cutting requires careful supervision, 
the object is to get an uniform cut over the whole plot so that the next 
lot will sprout as evenly as possible. Sheep often follow the cattle to 
finish off. 

When the crop is being kept for seed it should not be cut or grazed 
after March. £3 per acre per cut is rmt an unusual price to obtain in 
Egypt. As to fodder, Bolland, the Egyptian Government Botanist, 
gives the following yields per acre for 1 cut. 

Fahl . . . 27,132 rottles (Upper Egypt basin 

land, it only gives 2 cuts), 

Miscawi . . . 19,026 rottles. 

Baali . . . 12,726 rottles, 

Khadrawi , . 15,120 rottles. 

XoTE.— ] rotae^'99 (lb.). 


These yields are probably from Ist class land in middle Egypt. In 
the North 1-5 tons per acre would be a good crop. 

About 2001b. of seed per acre would not be considered a bad yield on 
“ 3 Kantar cotton land, i.e,, land which produces 300 lb. of ginned 
cotton per acre. 


111. Cultivation Figures in Sind. 


Sukker Oovernment , I Sown after -Towar 

Fam.SW Area | \ear 

, i . 

Plot B .5 . . 1 Acre I li)14-lo 24th October I DU. 


! 


This was sown rather late, but it is usually too hot to sow berseem 
in North Sind till the beginning of November. As it was after jowar the 
land was not ready before. In all including the preparation of the land 
17 waterings were given, The land is stiff salt alluvium. 
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Yields of above acre plot. 



1 

Date 

23rd December 
1914 . 

1 1 

Estimated yield | \'alue ^ Remarks 

lat cutting 

Rs. 1 

60 maunda of 80 lb. 14 i Fed to bullocks. 

' j 

2nd cutting . 

3rd cutting . 

21st February 1915 

25th March 1915 

! 

80 „ 15 j Sold. 

100 „ „ ^22 Sold. 

"I 

4th cutting . 

21st April 1915 ' 

80 „ „ * 19 1 Fed to bullocks. 


The plot was ploughed in for cotton on the 23rd of April, else another 
cutting could have been obtained. 40 lb. seed was sown per acre. 


SuKKER GOVERN'MEKT FARM. 


Tu'o jdots cut and threshed for seed. 


Area 

Year 

Sown after Sug- 
dasi Paddy 

Plot D 1 

. i lacre 

■1 1 

1913-14 1 

14th November 1913, 



Date 

Estimated yield 

Value 

Remarks 




Rs. A. P, 


1st cutting 

15th January 1914 

80 maunds 

20 8 0 

Sold. 

2nd cutting , 

12tli March 1914 

oo 

13 8 0 
!. 

Fed to bullocks. 

3rd cutting , 

1st June 1914 

140 lb. seed 

1 

' i 
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Area 

Year 

After paddy 

Plot D 2 

i 

1 acre 

19n-14 

IStli Novenilier 1913, 


1st cutting 

1 

Date j 

Estimated yields 

j 

[ Value i Remarks 

20th January 1914 

65 maunds 

;Rs, A. p.j 

15 4 o' Sold, 

: i 

2iid cutting . 

10th March 1914 i 

I 83 

20 0 0 Fed. 

3rd cutting . 1st June 1914 

220 lb, seed 

1 


Mirpur Khas Government Farm. 


1 

Area 

Year 

1 

Sown after 
Rajra 

Remarks 

Plot FI . ' 

■J acre 

1913-14 

loth November 
: 1913. 

30 lb. seed sown. 


9 irrigations 

Date 

Yields j 

Value per acre 



i j 

Rs, A. p. 

1st cutting , , 

29th December 1913 

4,800 lb. per acre 

1 

1 18 12 0 

2nd cutting , 

19th January 1914 

. 6,933 „ „ „ 

27 1 4 

3rd cutting, , 

27th February 1914 

3,200 „ „ „ 

j 12 8 0 


Cut for seed 24th May 1914, estimated yields per acre, 1| maunds. 
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Mirpub Khas Government Farm, 



Area 

Year i Sown after Jo war 

1 

Remarks 

riot D 1 

l^th acre 

i 

1 

1914-15 I 18th October 1914 

Resown Slsfc 



1 

1 

October 1914. 



Date 

Yields 

list cutting .... 

27th December 1914 

4,000 lb. per plot. 

2ncl cutting . . , , 

fith February 1915 

4,800 „ „ „ 

3rd cutting . 

. 

: 12th March 1915 

5,200 „ „ „ 

1 

4 th cutting . . . . i 

I2tli April 1915 

! 3,6(K1 „ „ „ 

r>tli cutting . . . . ' 

30th April 1915 

1 1,000 „ „ „ 


The plot was then ploughed in for cotton. 

The cost of seed in Sind in an average year is Ks. 16 per maund of 
80 lb., this includes all freight charges, etc. 


IV. Cultivation. 

The seed should be stee];>ed for 24 hours before sowing. It is best 
sown in ploughed land which has heen irrigated to a depth of 2"-S”. 

The time for sowing is at the change between the hot and beginning 
of the cold seasons. 30-35 lb. seed per acre can be sown. 

It can be sown in standing cotton or in wet paddy provided that in 
the latter case the water will not remain stagnant too long. 

The amount of water required and the number of irrigations will 
be a matter for local conditions to settle. In a hot dry country like Sind 
when the hot weather lasts till end of November many irrigations are 
required especially when the land is alkaline. 
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It has been estimated that a good crop of berseem returns 300 lb. 
of available nitrogen to the soil per acre^ as by the end of the season the 
roots are covered by nodules containing nitrogen- fixing bacteria. This 
is of course only when the crop is eaten on the ground and not seeded. 
Feeding by tethering cattle requires the most careful attention. The 
land should be slightly moist but not soft enough to cause damage to 
root crowns by treading of animals. They should be moved forward 
frequently so as to clean the land and yet get plenty of food. 

After the first cut there is little fear of ‘ blowing ’ or ‘ hoven ’ and then 
only at the beginning while the animals are getting used to the new 
food. Cases of tympanitis can generally be traced to ‘ senji ’ [Melilolus 
parvi flora) growing as a weed among the berseem. Though this 
senji is grown as a fodder crop in India it is always regarded as a harm- 
ful weed in Kgypt under the name of ‘ handagok It is only suitable 
for hay. 

Berseem makes excellent hay though there is loss on handling as 
it is brittle. A trial truck load of hand-baled hay was sent to Mr. Craw- 
ford, Veterinary Surgeon, Bombay. Aft^r trial in his stables he stated 
it was the best hay he has handled in India and was quite equal to Cana- 
dian red clover hay. 


V. Future of Berseem in India. 

Berseem fills a place in a country like Sind which no other crop is 
capable of filling. What is wanted there is a cold weather leguminous 
fodder crop which will grow in an alkali soil. There is ample fodder in 
the hot weather with hafrcif joicar and natural grass, but by February 
and March the fodder supply invariably gets very short and cattle begin 
to get starved, and fall a prey in large numbers to contagious di.seases. 
Among all the cold weather fodder crops tried against berseem at 
^lirpur Khas none in any way approached it. Sbaftal {Trijoliam 
resupimtiim) was the nearest to fulfil requirements, but it was not nearly 
so quick a grower nor was the quality of the fodder so good. Lucerne is 
as good quality but when tried alongside berseem on the Landhi Govern- 
ment Farm was a much slower grower and a poorer yielder. It also 
occupies the ground in the hot weather when a valuable crop like cotton 
might be taken and when large quantities of fodder from j-mar^ hajra 
and maize are available. Lucerne very soon gets choked with w'eeds. 

The present obstacles to the large development of berseem cultiva 
tion are the difficulties in getting seed and the amount of irrigation 
water required. The latter is considerably more than that required 
for wheat, the usual cold weather crop. A 2 00 -acre seed farm has now 
been established in Sind fitted with a power- threshing machine and it 
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will be seen if the seed difficulty can be overcome. It is now in the 
charge of Mr. T. F. Main. Growers from other parts of India report 
satisfactory yields of seed and Mr. Robertson Brown at Peshawar gets 
good seed in addition to numerous cuts of fodder. 

Berseem has also been grown in non-irrigated districts when the 
conditions were suitable, frequently after rice, and the results have 
been highly spoken of. There are many parts in India which remain 
to be tried. 

The question of the improvement of the cattle in any district 
is bound up with that of fodder. So with the improvement and increase 
of fodder it is possible to improve cattle. Attempts to improve cattle 
and milk supply in the face of diminishing grazing and with the exten- 
sion of crops like cotton are doomed to failure unless the fodder problem 
is tackled first. Berseem growing is not a speculative experiment for 
India, there is the existing object-lesson of one million acres annually 
cultivated in Egypt. 


PusA, ) 
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print.) 
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Studies in Indian Tobaccos, No, 2. Tlie Types of Xicotiuna fabacum, L., 
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jam-na, D,, by Albert How.ard, ai.a,, a.r.c.s., f.l.s,; and Gabrielle 
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and Abdur Rahman Khan. Price, Es. 4-8. 

Millets of the Genus Setoria in the Bombay Presidency and Sind, by G. A. 
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Studies in Indian Cottons, Part I — The Vegetative Characters, by H, Yl. 
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The Composition of Indian Rain and Dew, by J, Walter Leather, pIi.d., 
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Tbe Composition of the Oil-Seeds of India by J. Walter Le-ather, ph.D., 
F.I.C. Price, E. 1. {Out of inlnt.) 

The Pot- Culture House at the Agricultural Research Institute, Puaa, by 
J. Walter Leather, pIi.d,, e.i.c. Price, Rs. 3. 

E.vperiments on the Availability of Phosphates and Potash in Soils, by 
.J. Walter Leather, ph.n., f.i.c. Price, ii. 1-8. 
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with a Preface, by J. Walter Le.ather, ph.D., f.i.c. Price, Rs. 3. {Out 
of print.) 

The Loss of Water from Soil during Drj^ Weather, by J. Walter Leather, 
ph.D., F.I.C, Price, Rs. 2. {Out of print.) 

The System Water, Calcium Carbonate, Carbonic Acid, by 3. Walter 
Leaitier, ph.D., F.I.C. ; and Jati.ndka Nath Sen, m.a. Price, R. 1. 

W*ater Requirements of Crops in India, by J. Walter Le.ather, ph.D., F.i.c. 
T*>-ir,e, Rs. 3. 

'I’he Nature of the Colour of Black Cotton Soil, by H, E. Annett, b.sc. 
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Water Ileanirements of Crops in India— II, hy J. Walter Leather. ph.D., 
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The Composition of the Milk of some Breeds of Indian Cows and Buffaloes 
and its Variations, Part I, The milk of some breeds of Indian cows, by 
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Records of Drainage in India, bv J. Walter Le.atheu, ph.D., f.i.c. Price, 
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D.sc, ; N.' V. Josm, b.a., b.sc., L.Ag, ; and N. V. Kanttk.ar, B.Ag. Price, 
R. 1. 
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ship to the Crop, by W. H. Harrison, m.sc. : and P. A. Sebramanta 
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The Experimental Eiror in Samiding Sugarcane, by J. W'.alter Leather, 
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The Fractional Liquefaction of Rice Starch, hy F. J. WbAR'm, M.sc. ; and 
D. B. D.arabsett, b.sc. Price, R. 1. 
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and Errors in iMIlk Tests, by J. W.altf.r Leather, ph.})., f.i.c.; and 
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The Systems— (1) Water Magnesium Carbonate and Carbonic Acid, (Bl 
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J. W.ifLTER Leather, ph.D,, f.i.c,; and Jatindra Nath Sen, m.a. Price, 
R. 1 or !•?. 6f/. 

Studies of an Acid Soil in Assam, by A, A. Meggitt, b.FC. Price, R, 1-8 
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Si'BRAMANiY.'i AiYEE, B,A. Price, As. 12 or U. 

Some Factoi-s affecting the Cooking of Dholl {Cajanui imik'us), by B. 
ViswAN.ATH, T. Lakshmana Row, B.A., and P. A. RaCHUN.'ITH.ASWAMI 
Ayxang.ar, d.a. Price, R. 1 or 1.^ Sd . 

The Insects attacking stored wheat in tlie Punjab and the methods of 
combating them (including a chapter on the Chemistry of Respiration, 
bv J. H. Barnf.s, b.sc., f.i.c. ; and A. J. Ghove, m.sc. {In the 

Studies in the Chemistry and Physiology of the Leaves of the Betel- vine 
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The more important Insects injurious to Indian Agriculture, by H. 
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The Indian Surface Caterpillars of the Genus Afjroth, by H. JL Lefroy, 
M.A., F.E.s, F.7.S. ; and C. C. Ghosh, b.a. Price, R. 1-8. {Out of 

Individual and Seasonal Variations in II elapeltie: iheiwoTa, Waterhouse, with 
description of a new species of Ilelopdtis, by Hahold H. Manx, d.sc. 
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The Cocrido: attacking the Tea Plant in In.dia and Ceylon, by E. E. Green, 
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The Mustard Sawfiy, by H, M. Lefroy, m.a., f.e.S.. f.z.s. ; and C, C. 
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The Rice Bug, by H. 31. Lefroy, m.a., f.e.s. , f.z.s. Price, R. 1. 

Remarks on Indian Scale Insects [Coeuda), Part III, by E. E. Green, 
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The Tobacco Caterpillar, bv H. 31. Lefroy, m.a., f.e.s., f.z.s. Price, 
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F.E.S., F.z.s. Price, Rs. 2. 
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Eri Silk, by H. 3rAX\vELL-LEFKoy, m.a., f.e.s., f.z.s.; and C. C. Ghosh, 
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Tetriginfc {Acridiina) in the Agricultural Research Institute, Pusa, Bihar, 
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C. M. Hutchinson, b.a. Price, Rs. 2-8. ^ 

Rangpur Tobacco Wilt, by C. M. Hutchinson, b.a. Price, Rs. 2. 
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